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X:Y 4(7B*5B.*5$ $ +,6*=$ $ C(-*B*7$ $ '.+*5'*+*56*5.$ $ &-(/$ $ N*7*$ $ N./*<$ $ =(C(-,9$ $ '.+(7C.+<*5$
<(N,+,=*5$+,6*=$C(-*B*7U$

























5U =,7*+$ N(7=(+,B,*5$ N(5,6*=*5$ <($ -,*7$ 5(6(7.$ '*7.$ 0(<7(+*7.=$ %*C.5(+$ P(N,C-.<$
85'&5(=.*$C*6.$L*56$+,6*=$C(-*B*7$'.$-,*7$5(6(7.f$



















X:Y F=,-$ N(9C(7.*5$ +,6*=$ C(-*B*7^$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y^$ '.*B,<*5$












4(9C(7.*5$ $ +,6*=$ $ C(-*B*7$ $ '.+(+*N<*5$ $ &-(/$ $ N(B*C*+$ $ L*56$ $ C(7J(5*56$ $ '*-*9$ $ =,*+,$
<(N,+,=*5^$ $ '(56*5$ 9(566,5*<*5$ V&79*+$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$ Z*9N.7*5$ 8g$





X2Y 4(6*J*.$ $ N(-*B*7$L*56$ +.'*<$'*N*+$9(5L(-(=*.<*5$ +,6*=$C(-*B*7$'*-*9$J*<+,$L*56$+(-*/$
'.+(5+,<*5$'*N*+$'.C(7.<*5$N(7N*5B*56*5$9*=*$+,6*=$C(-*B*7U$
X:Y 4(6*J*.$ N(-*B*7$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ X2Y$ 9(56*B,<*5$ N(79&/&5*5$
N(7N*5B*56*5$ 9*=*$ +,6*=$ C(-*B*7$ <(N*'*$ N(B*C*+$ L*56$ C(7J(5*56$ 9(-*-,.$ =*-,7*5$
/.7*7</.=^$"$X(5*9Y$C,-*5$=(C(-,9$C(7*</.75L*$9*=*$+,6*=$C(-*B*7U$
X>Y 4(7N*5B*56*5$9*=*$+,6*=$C(-*B*7$'*N*+$'.C(7.<*5$*N*C.-*$[$
*U <(+(7-*9C*+*5$ N(6*J*.$ N(-*B*7$ 9(-*<=*5*<*5$ +,6*=$ C(-*B*7$ +(7B*'.$ C,<*5$ *+*=$
<(-*-*.*55L*f$
CU 9(5'*N*+$ $ 7(<&9(5'*=.$ $ '*7.$ $ -(9C*6*$ $ N(5'.'.<*5$ $ +(9N*+$ $ N(6*J*.$ $ N(-*B*7$




XKY 4.9N.5*5$ $ F5.+$ $ %(7B*$ $ 9(56,=,-<*5$ $ N(7N*5B*56*5$ $ 9*=*$ $ +,6*=$ $ C(-*B*7$ $ <(N*'*$
N(B*C*+$ $ L*56$ $ C(7J(5*56^$ $ '(56*5$ $ 9(-*9N.7<*5$ $ '*+*$ $ N(5',<,56$ $ =(C*6*.9*5*$
'.9*<=,'$N*'*$*L*+$X>YU$
X@Y 4(7N*5B*56*5$9*=*$+,6*=$C(-*B*7$'.C(7.<*5$N*-.56$-*9*$2$X=*+,Y$+*/,5U$
X"Y F=,-$ N(7N*5B*56*5$ N(9C(7.*5$ +,6*=$ C(-*B*7$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ *L*+$ XKY$$
'.*B,<*5$<(N*'*$N(B*C*+$L*56$$C(7J(5*56$'(56*5$9(566,5*<*5$$V&79*+$ =(C*6*.9*5*$
'.9*<=,'$'*-*9$Z*9N.7*5$g];$'*5$g]E$4(7*+,7*5$)(5+(7.$.5.U$
X#Y 4(7N*5B*56*5$ N(9C(7.*5$ +,6*=$ C(-*B*7$ '.+(+*N<*5$ &-(/$ N(B*C*+$ L*56$ C(7J(5*56$'*-*9$
=,*+,$ $ <(N,+,=*5^$ $ '(56*5$ 9(566,5*<*5$ $ V&79*+$ $ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$





X2Y %(N,+,=*5$ N(9C(7.*5$+,6*=$$C(-*B*7$ '*N*+$'.C*+*-<*5$$&-(/$ N(B*C*+$ L*56$ C(7J(5*56
$ $C*.<$ =(C(-,9$ <(C(7*56<*+*5$ <($ +(9N*+$ N(-*<=*5**5$ +,6*=$ C(-*B*7$9*,N,5$=(-*9*$
'*-*9$9(56.<,+.$+,6*=$C(-*B*7U$
X:Y ;-*=*5]*-*=*5$N(9C*+*-*5$<(N,+,=*5$+,6*=$C(-*B*7$[$
*U '.<(9,'.*5$/*7.$ +(7'*N*+$ C,<+.$ N(6*J*.$ N(-*B*7$ +.'*<$9(9(5,/.$ =L*7*+$ '.C(7.$+,6*=$
C(-*B*7f$
CU 4(6*J*.$N(-*B*7$$'.B*+,/.$/,<,9*5$'.=.N-.5$+.56<*+$=('*56$*+*,$+.56<*+$C(7*+f$




(U +.'*<$ $ 9(-*N&7<*5$ $ N(7<(9C*56*5$ $ +,6*=$ $ C(-*B*75L*$ $ 9(=<.N,5$ $ +(-*/$ $ '.C(7.$
N(7.56*+*5f$
VU 4(6*J*.$N(-*B*7$C(<(7B*$'.$-,*7$<(6.*+*5$+,6*=$C(-*B*7f$
6U =(+(-*/$ $ '.(T*-,*=.$ $ N(6*J*.$ $ N(-*B*7$ $ +.'*<$ $9*9N,$ $9(5L(-(=*.<*5$ $ N7&67*9$+,6*=$
C(-*B*7$L*56$'..<,+.f$
/U +.'*<$ $ '*N*+$ $ 9(-*<=*5*<*5$ $ +,6*=$ $ C(-*B*7$ $ <*7(5*$ $ /*-]/*-$ $ N(7.=+.J*$ $ '.$ $ -,*7$
<(9*9N,*55L*f$
.U +.'*<$ =(/*+$ B*=9*5.$ '*5$ 7&/*5.$ L*56$ '.5L*+*<*5$ &-(/$ +.9$ N(56,B.$ <(=(/*+*5$
+(7=(5'.7.$ L*56$ 9(56*<.C*+<*5$ N(6*J*.$ N(-*B*7$ +.'*<$ 9,56<.5$ 9(5L(-(=*.<*5$
N7&67*9$+,6*=$C(-*B*7$=(=,*.$'(56*5$J*<+,$L*56$'.+(5+,<*5f$
BU 4(6*J*.$N(-*B*7$'.*56<*+$ '*-*9$B*C*+*5$=+7,<+,7*-$ *+*,$'.C(7.$+,6*=$+*9C*/*5f$
<U *'*$$<(N(5+.56*5$$'.5*=$$*+*,$$<(N(5+.56*5$$&76*5.=*=.$$L*56$$9(56/*7,=<*5$N(6*J*.$$
N(-*B*7$ $ +(+*N$ 9(-*<=*5*<*5$ +,6*=$ C*.<$ '.$ -.56<,56*5$ G(N*7+(9(5$ 9*,N,5$ '.$
.5=+*5=.$-*.5U$
$
X>Y 0(C*6*.$ $ *<.C*+$ $ N(9C*+*-*5$ $ <(N,+,=*5$ $ N(9C(7.*5$ $ +,6*=$ $ C(-*B*7$ $ =(C*6*.9*5*$
'.9*<=,'$ N*'*$ $ *L*+$ X:Y$ /,7,V$ *^$ C^$ I^$ '^$ (^$ '*5$ V$ '.$ *+*=^$ N(6*J*.$ N(-*B*7$ L*56$
C(7=*56<,+*5$ J*B.C$ $ 9(56(9C*-.<*5$ <($ <*=$ 5(6*7*$ =(B,9-*/$ C.*L*$ L*56$ +(-*/$
'.<(-,*7<*5$=(-*9*$9(-*<=*5*<*5$+,6*=$C(-*B*7$'.+*9C*/$233jU$
XKY 4.9N.5*5$ F5.+$ %(7B*$ 9(56,=,-<*5$ N(9C*+*-*5$ <(N,+,=*5$ +,6*=$ C(-*B*7$ <(N*'*$
N(B*C*+$ $ L*56$ $ $ C(7J(5*56$ $ '(56*5$ $ 9(-*9N.7<*5$ $ C,<+.$ $ *+*,$ $ <(-(56<*N*5$ $ '*+*$
N(5',<,56$=(=,*.$'(56*5$*-*=*5$N(9C*+*-*55L*U$
X@Y F=,-$ $ N(9C*+*-*5$$ <(N,+,=*5$$ N(9C(7.*5$$ +,6*=$ $ C(-*B*7$ $ =(C*6*.9*5*$$ '.9*<=,'$N*'*$
*L*+$ XKY$ $ '.*B,<*5$ <(N*'*$ N(B*C*+$ L*56$ C(7J(5*56$ '(56*5$ 9(566,5*<*5$ V&79*+$
=(C*6*.9*5*$'.9*<=,'$'*-*9$ Z*9N.7*5$g8];$ '*5$g8]E$ 4(7*+,7*5$)(5+(7.$.5.U$
X"Y 4(9C*+*-*5$ +,6*=$ C(-*B*7$ '.+(+*N<*5$ &-(/$ N(B*C*+$ L*56$ C(7J(5*56$ '*-*9$ =,*+,$
<(N,+,=*5^$ '(56*5$ 9(566,5*<*5$ V&79*+$ =(C*6*.9*5*$ '.9*<=,'$ '*-*9$ Z*9N.7*5$ g8]b$





4(B*C*+$$L*56$$ C(7J(5*56$$9(9C(7.<*5^$$9(9N(7N*5B*56^$$ '*5$$9(9C*+*-<*5$$ +,6*=$C(-*B*7$
=(C*6*.9*5*$'.9*<=,'$'*-*9$4*=*-$ 2O^$ 4*=*-$ 2!$ *L*+$ X#Y^$ '*5$4*=*-$ :3$ *L*+$X"Y$L*.+,[$
*U 0(<7(+*7.=$_(5'(7*-$C*6.$4M0$6&-&56*5$7,*56$8g\($<($C*J*/f$
CU %(N*-*$E.7&$%(N(6*J*.*5$C*6.$4M0$6&-&56*5$8g\*$<($C*J*/f$

























X2Y 4(6*J*.$ N(-*B*7$ L*56$ +(-*/$ =(-(=*.$ *+*,$ +.'*<$ -*6.$ 9(-*<=*5*<*5$ +,6*=$ C(-*B*7$
'.*<+.V<*5$<(9C*-.$'*-*9$+,6*=]+,6*=5L*U$
X:Y %(+(5+,*5$9(56(5*.$N(56*<+.V*5$<(9C*-.$ N(6*J*.$N(-*B*7$ =(C*6*.9*5*$'.9*<=,'$N*'*$$



















X2Y AT*-,*=.$ '.-*<,<*5$ '*-*9$ 7*56<*$ N(56(5'*-.*5$ N7&67*9$ N(9C(7.*5$ +,6*=$ C(-*B*7$
=(C*6*.$ C(5+,<$ $*<,5+*C.-.+*=$ N(5L(-(566*7**5$ +,6*=$ C(-*B*7$ <(N*'*$ N./*<]N./*<$ L*56$
C(7<(N(5+.56*5U$
X:Y AT*-,*=.$'.-*<,<*5$+(7/*'*N$N(6*J*.$N(-*B*7^$-(9C*6*^$'*5$N7&67*9$+,6*=$C(-*B*7U$

















'U 9(9N,5L*.$ G4>$ 9.5.9*-$ :$ X',*Y$ +*/,5$ +(7*</.7$ L*56$ =(+.*N$ ,5=,7$ N(5.-*.*5$
=(<,7*56]<,7*565L*$C(75.-*.$C*.<f$'*5$























X2Y 4(B*C*+$ L*56$ C(7J(5*56$ 9(5(+*N<*5$ <(N,+,=*5$ .Q.5$ ,5+,<$ C(-*B*7$ *+*=$ C.*L*$
=(5'.7.[$
*U 0(<7(+*7.=$ _(5'(7*-$ C*6.$ 4M0$ 6&-&56*5$ 7,*56$ 8g\($ <($ C*J*/$ '.$ -.56<,56*5$
G(N*7+(9(5f$
CU %(N*-*$ $ E.7&$ $ F9,9^$ $ 0(<7(+*7.=$ $ 85=N(<+&7*+$ $ _(5'(7*-^$ $ 0(<7(+*7.=$ $ G.7(<+&7*+$
_(5'(7*-^$ $ 4(9C*5+,$ $ P(<+&7$ $ E.'*56$ $ ;'9.5.=+7*=.$ $ F9,9^$ $ 4(9C*5+,$ $ %(+,*$
E.'*56$ $ ;'9.5.=+7*=.$ $ F9,9$ $ C*6.$ $ 4M0$ $ 6&-&56*5$ $ 7,*56$ $ 8g\I$ $ <($ $ C*J*/$ $ '.$
-.56<,56*5$9*=.56]9*=.56f$
IU G.7(<+,7$ 4&-.+(<5.<^$ 0(<7(+*7.=$ 4(-*<=*5*$ %&N(7+.=$ C*6.$$ 4M0$ 6&-&56*5$ 7,*56$8g\C$<($
C*J*/$'.$-.56<,56*5$9*=.56]9*=.56U$
X:Y 4(9C(7.*5$ $ <(N,+,=*5$ $ .Q.5$ $ C(-*B*7$ $ *+*=$ $ C.*L*$ $ =(5'.7.$ $ '.+(+*N<*5$ $ '*-*9$ $ =,*+,$












CU <(J*B.C*5$ $9(56(9C*-.<*5\9(5L(+&7$ $ <($ $ <*=$ $ 5(6*7*$ $ =(B,9-*/$ $ C.*L*$ $ L*56$ +(-*/$$
'.<(-,*7<*5$ =(-*9*$ +,6*=$ C(-*B*7$ '*5$ '.+*9C*/$ '(56*5$ B,9-*/$ 233j$ '(56*5
$ <(+(5+,*5$9*=*$ .<*+*5$'.5*=$L*56$'.-*<=*5*<*5$/*7,=$'.N(7/.+,56<*5$'*-*9$
9(5(5+,<*5$C(=*75L*$6*5+.$7,6.$L*56$/*7,=$'.C*L*7U$
X:Y G*-*9$/*-$ +(7'*N*+$N(-*566*7*5$'.=.N-.5$ L*56$'.-*<,<*5$N(6*J*.$N(-*B*7^$ N.9N.5*5$F5.+$
%(7B*$J*B.C$9(-*N&7<*5$<(N*'*$)(5+(7.U$
X>Y G*-*9$ /*-$ +(7'*N*+$ <(J*B.C*5$9(56(9C*-.<*5\9(5L(+&7$ <($ <*=$ 5(6*7*$ =(B,9-*/$C.*L*$


















































.'(5+.V.<*=.$ <(C,+,/*5$ N(9C(7.*5$ +,6*=$ C(-*B*7$ =(I*7*$ 7*=.&5*-^$ N(56<*B.*5$ N(9C(7.*5$
+,6*=$ C(-*B*7$ $ =(C(-,95L*$ XB.<*$ *'*Y^$ N7&=(',7$ *+*,$ ./+.=*7$ -*56<*/]-*56<*/$ L*56$ *<*5$











F7*.<*5$ <(=(5B*56*5$ <,*-.+*=$ =,9C(7$ '*L*$ 9*5,=.*$ N*'*$ ,5.+$ <(7B*$ =**+$ .5.^$ C(7'*=*7<*5$




















H,<,9$'*5$S76*5.=*=.^$ $ $ $ $$??G$



















































































































#$ #$ ?,-.=-*/$ ,7*.*5$ N(<(7B**5$ L*56$ '.7(5I*5*<*5$ C*6.$ 4M0$ L*56$ =,'*/$
=(-(=*.$ +,6*=$C(-*B*7$
O$ O$ ?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(56,=,-<*5$ 7(5I*5*$ <(C,+,/*5$
+,6*=$ $ C(-*B*7^$ 9.=*-5L*^$ P(<+&7$ N*'*$ F5.T(7=.+*=\85=+.+,+$ M(6(7.^$
%(+,*$ N*'*$$0(<&-*/$ ?.566.$ M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$
G.7(<+,7$ N*'*$ 4&-.+(<5.<$ M(6(7.^$ 0(<7(+*7.=$ _(5'(7*-^$ 85=N(<+,7$
_(5'(7*-^$ G.7(<+,7$ _(5'(7*-^$ '*5$ %(N*-*$ E*'*5$ 4(5(-.+.*5$ '*5$
4(56(9C*56*5$
!$ !$ E,C,/<*5$ $ +*5'*$ $ +*56*5$ $ N(B*C*+$ $ L*56$ $ 9(5*5'*+*56*5.$ $ ,=,-$
7(5I*5*$<(C,+,/*5$+,6*=$C(-*B*7$*B*7$






























0G$ 0Z?4$ 0Z?;$ G8$ G88$ G888$ 0;P)FG$ G8g$ 02$ 0:$ 0>$
2$ :$ >$ @$ "$ #$ O$ !$ 23$ 22$ 2:$ 2>$ 2K$ 2@$
2$ $ $ $ $ $ $ $ $ $ $ $ $ $
:$ $ $ $ $ $ $ $ $ $ $ $ $ $
>$ $ $ $ $ $ $ $ $ $ $ $ $ $
K$ $ $ $ $ $ $ $ $ $ $ $ $ $
@$ $ $ $ $ $ $ $ $ $ $ $ $ $






































:$ :$ ?,-.=-*/$ ,5.+$ <(7B*$ 4M0$ L*56$ '.7(5I*5*<*5$ '.C(7.$ +,6*=$
C(-*B*7$








"$ 2#$ ?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(56,=,-<*5$ 7(5I*5*$
<(C,+,/*5$ +,6*=$ $ C(-*B*7^$ 9.=*-5L*^$ P(<+&7$ N*'*$
F5.T(7=.+*=\85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$ $ 0(<&-*/$ ?.566.$
M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$ G.7(<+,7$ N*'*$
4&-.+(<5.<$ M(6(7.^$ 0(<7(+*7.=$ _(5'(7*-^$ 85=N(<+,7$ _(5'(7*-^$
G.7(<+,7$ _(5'(7*-^$ '*5$ %(N*-*$ E*'*5$ 4(5(-.+.*5$ '*5$
4(56(9C*56*5$
#$ 2O$ E,C,/<*5$$ +*5'*$$ +*56*5$$ N(B*C*+$ $ L*56$$9(5*5'*+*56*5.$$
,=,-$7(5I*5*$<(C,+,/*5$+,6*=$C(-*B*7$*B*7$























































E(7'*=*7<*5$ $ N(7+.9C*56*5$ $ N*=*-]N*=*-$ $ L*56$ $ +(7I*5+,9$ $ '*-*9$ 4(7*+,7*5$ $ )(5+(7.$$
4(5'.'.<*5$ M*=.&5*-$ M&9&7$ UUUUUUUUUUUUUUUUUUUUUUU:2Y$ +*566*-$ UUUUUUUUUUUUUUUUUUUU::Y$ +(5+*56$ 4('&9*5$












48H;%$ %AGF;^$ 9(56.<,+.$ N(5'.'.<*5$ UUUUUUUUU:>Y$ N*'*$ N+&67*9$ =+,'.$ UUUUUUUUUUUUUUUUUU:KY$








CY N(9C*L*7*5$ =(B,9-*/$ 6*5+.$ 7,6.$ *+*=$ C.*L*$ N(5'.'.<*5$ L*56$ +(-*/$ '.<(-,*7<*5$

















*U 9(5L(7*/<*5$ +,6*=$ =(/*7.]/*7.$ <(N*'*$ *+*=*5$ -*56=,56$ *+*,$ N(B*C*+$ -*.5$ L*56$
'.+,5B,<f$
CU 9(-*N&7<*5$ <(N*'*$ 4(7J*<.-*5$ $ P(N,C-.<$ $ 85'&5(=.*$ $ '.$ $ 5(6*7*$ $ +(9N*+$ +,6*=$
C(-*B*7$'.-*<=*5*<*5f$
IU 9(-*N&7<*5$ *-*9*+$ -(9C*6*$ N(5'.'.<*5$ '*5$ +(9N*+$ +.566*-$ <(N*'*$ N.9N.5*5$ ,5.+$
<(7B*f$
'U 9(-*N&7<*5$N(7,C*/*5$*-*9*+$+(9N*+$+.566*-$<(N*'*$N.9N.5*5$,5.+$<(7B*f$
(U 9(-*N&7<*5$ N(7<(9C*56*5$ N(-*<=*5**5$ +,6*=$ C(-*B*7$ N(7]=(9(=+(7$ <(N*'*$
N.9N.5*5$,5.+$<(7B*f$
VU 9(-*N&7<*5$ N(7<(9C*56*5$ N(-*<=*5**5$ +,6*=$ $ C(-*B*7$ <(N*'*$ $ 4(7J*<.-*5$
P(N,C-.<$ 85'&5(=.*$ $ '.$ 5(6*7*$ +(9N*+$ +,6*=$ C(-*B*7$ =(C*6*.$ C*/*5$ N(7+.9C*56*5$
N(B*C*+$'*-*9$N(9C(7.*5$G4>f$
6U <(9C*-.$ <($ ,5.+$ <(7B*$ *=*-$ N*'*$ <(=(9N*+*5$ N(7+*9*$ =(+(-*/$ C(7*</.75L*$ 9*=*$
+,6*=$C(-*B*7f$
/U 9(-*N&7$ $ =(I*7*$ $ +(7+,-.=$ $ <(N*'*$ $ N.9N.5*5$ $ ,5.+$ $ <(7B*$ $ 2$ $ X=*+,Y$ $ C,-*5$ $ =(+(-*/$$
L*56$C(7=*56<,+*5$ 9(5L(-(=*.<*5$ +,6*=$ C(-*B*7$ *+*,$ C(7*</.7$ 9*=*$ 9(-*<=*5*<*5$
+,6*=$C(-*B*7f$
.U 9(5L(7*/<*5$ 2$ X=*+,Y$ C,*/$ '.=(7+*=.$ '*5$ .B*Q*/$ *=-.$ L*56$ '.N(7&-(/$ <(N*'*$
48H;%$4AP?;);f$
BU 9(-*<=*5*<*5$.<*+*5$'.5*=$'.$,5.+$<(7B*$*=*-$9(5,7,+$-*9*5L*$9(56.<,+.$+,6*=$C(-*B*7f$
<U 9(9C*L*7$ =(B,9-*/$ 6*5+.$ 7,6.$ *+*=$ C.*L*$ N(5'.'.<*5$ L*56$ +(-*/$ '.<(-,*7<*5$
<(N*'*$ 5(6*7*$ *N*C.-*$ 9(9C*+*-<*5$ =(I*7*$ =(N./*<$ +,6*=$ C(-*B*7$ L*56$ /*7,=$
'.-*<=*5*<*55L*^$ 9(9C*+*-<*5$ N(7B*-*5*55L*$ <($ +(9N*+$ C(-*B*7^$ +.'*<$ 9(5'*N*+$
/*=.-$ L*56$ =(J*B*75L*$ '*-*9$ J*<+,$ L*56$ $ +(*/$ '.+(+*N<*5$ <*7(5*$ <(-*-*.*55L*^$
+.'*<$ 9(-*<=*5*<*5$ .<*+*5$'.5*=$ $ C*.<$ ,5+,<$ =(-,7,/5L*$ $9*,N,5$ ,5+,<$ =(C*6.*5$
1093! 23!>$


















CU 9(56(9C*-.<*5\9(5L(+&7$ <($ <*=$ 5(6*7*$ =(B,9-*/$ C.*L*$ L*56$ +(-*/$ '.<(-,*7<*5$
=(-*9*$+,6*=$C(-*B*7$'.+*9C*/$233jU$





;N*C.-*$ $*'*$ $ /*-]/*-$ $ L*56$ $ C(-,9$ $ '.*+,7$ $ '*-*9$ $ N(7B*5B.*5$ $ <(7B*$ $ .5.^$ $9*<*$ $ N*7*$ $ N./*<$$
'*N*+$9(9N('&9*5.$ 4(7*+,7*5$ )(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$ M&9&7$ UUUUUUUUUUUUUUUU>3Y$ +*566*-$ UUUUUUUUUUUUUU$C,-*5$UUUUUUUU$+*/,5UUUUUUUUUUU>2Y$+(5+*56$4('&9*5$4(9C(7.*5$?,6*=$E(-*B*7$E*6.$4(6*J*.$M(6(7.$0.N.-$G.$Z.56<,56*5$G(N*7+(9(5$4(5'.'.<*5$M*=.&5*-U$
$
G(9.<.*5-*/$ 0,7*+$ 4(7B*5B.*5$ ?,6*=$ E(-*B*7$ .5.$ '.C,*+$ '*5$ '.+*5'*+*56*5.$ &-(/$ <(',*$ C(-*/$
N./*<$ '(56*5$ =(=,566,/5L*$ +*5N*$ +(<*5*5$ '*5$ N*<=**5$ '*7.$ N./*<$ -*.5^$ '.C,*+$ '*-*9$
7*56<*N$>$ X+.6*Y$'.9*5*$ -(9C*7$ N(7+*9*$'*5$ -(9C*7$ <(',*$'.$ *+*=$ <(7+*=$ C(79(+(7*.$ I,<,N^$

































?,-.=-*/$ /*7.^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ N(5*5'*+*56*5*5$
N(7B*5B.*5$+,6*=$C(-*B*7$
























?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(5*5'*+*56*5.$ N(7B*5B.*5$
+,6*=$ C(-*B*7^$ 9.=*-5L*$ P(<+&7$ N*'*$ F5.T(7=.+*=\85=+.+,+$
M(6(7.^$%(+,*$N*'*$0(<&-*/$?.566.$M(6(7.^$%&&7'.5*+&7$N*'*$








































































?,-.=-*/$ N7&67*9$ $ =+,'.$ $ L*56$ $ *<*5$ $ '..<,+.$ $ 4M0$ $ L*56$$












?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ *<*5$ '..<,+.$ 4M0$ L*56$












?,-.=-*/$ $ 5*9*$ $ N(76,7,*5$ $ +.566.$ $ +(9N*+$ $ +,6*=$ $ C(-*B*7$$












?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ 4(7*+,7*5$
)(5+(7.$4(5'.'.<*5$

































































E(7=*9*$ .5.$ <*9.$ =*9N*.<*5$ ,=,-$ N(9C(7.*5$ +,6*=$ C(-*B*7$ *U5U$ 0'7U$ UUUUUUUUU$ KY$
+(5*6*$UUUUUUUUUUUUUUUUU@Y$N*'*$UUUUUUUUUUUUUUUUUUUUUU"Y$ $L*56$ *<*5$ 9(56.<,+.$ N7&67*9$ =+,'.$ UUUUUUUUUUUUUUUUUU
$ #Y$'.$UUUUUUUUUUUUOY$B,7,=*5\C.'*56$ .-9,UUUUUUUUUUUUUUU!Y$ V*<,-+*=UUUUUUUUUUUUU23Y$ N*'*UUUUUUUUUUUUU
$ 22Y$9,-*.$C,-*5UUUUUUUUUUU$+*/,5UUUUUUUUUUUU=*9N*.$'(56*5$C,-*5UUUUUUUUUUUU+*/,5UUUUUUUU2:YU$
$

















2KU =,7*+$ N(7=(+,B,*5$ N(5,6*=*5$ <($ -,*7$ 5(6(7.$ '*7.$ 0(<7(+*7.=$ %*C.5(+$ P(N,C-.<$ 85'&5(=.*$
C*6.$L*56$+,6*=$C(-*B*7$'.$-,*7$5(6(7.f$











(U +.'*<$$ =('*56$$ '*-*9$$ N7&=(=$$ N(7<*7*$$ N.'*5*^$C*.<$+.5'*<$$ N.'*5*$ <(B*/*+*5$
9*,N,5$N(-*566*7*5f$
VU +.'*<$=('*56$9(-*<=*5*<*5$<(J*B.C*5$.<*+*5$'.5*=f$
























$ $ $ $ $ $ $$??G$








































?,-.=-*/$ B(5.=$ +(5*6*$ 4M0$ L*56$ '.C(7.$ +,6*=$ C(-*B*7^$
9.=*-5L*^$ +(5*6*$ N(56*B*7^$ +(5*6*$ *'9.5.=+7*=.^$ +(5*6*$
+(<5.=.^$*+*,$-*.55L*$
@$ "Y$
?,-.=-*/$ 5*9*$ $ ,5.+$ $ <(7B*$ $ +(7<(I.-$ =*9N*.$ '(56*5$ ,5.+$$
<(7B*$$.5',<$+(9N*+$$4M0$ L*56$ '.C(7.$ +,6*=$ C(-*B*7^$
9.=*-5L*^$ 1*<,-+*=$ H,<,9$ F5.T(7=.+*=$ 4*'B*B*7*5$ *+*,$
0,CC*6.*5$ G.=.N-.5$ E*6.*5$ G.=.N-.5$ '*5$ 4(9C(7/(5+.*5$
4(6*J*.$E.7&$%(N(6*J*.*5$0(+B(5$G(N'.<5*=$
"$ #Y$
?,-.=-*/$ N7&67*9$ $ =+,'.$ $ L*56$ $ *<*5$ $ '..<,+.$ $ 4M0$ $ L*56$$
'.C(7.$$+,6*=$C(-*B*7^$9.=*-5L*^$02^$0:^$*+*,$0:$*+*,$-*.55L*$
#$ OY$





?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ *<*5$ '..<,+.$ 4M0$ L*56$
'.C(7.$ +,6*=$C(-*B*7^$ 9.=*-5L*^$ B,7,=*5$ ?(<5.<$)(=.5$ '*5$
85',=+7.^$ C.'*56$ 0*.5=$;<,5+*5=.^$*+*,$-*.55L*$
!$ 23Y$
?,-.=-*/$ V*<,-+*=$ $ +(9N*+$ $ N7&67*9$ $ =+,'.$ $ '.-*<=*5*<*5^$
9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
23$ 22Y$
?,-.=-*/$ 5*9*$ N(76,7,*5$ +.566.$ +(9N*+$ N(-*<=*5**5$






?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(56,=,-<*5^$ 9.=*-5L*^$
P(<+&7$ N*'*$ F5.T(7=.+*=\85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$$
0(<&-*/$$$?.566.$$$M(6(7.^$%&&7'.5*+&7$$ N*'*$ %&N(7+.=^$
G.7(<+,7$N*'*$4&-.+(<5.<$$M(6(7.^0(<7(+*7.=$ _(5'(7*-^$$



































9(5,7,+$N(7+.9C*56*5$<*9.$9(9(5,/.$ =L*7*+$,5+,<$ n9(56.<,+.$ +,6*=$C(-*B*7$N*'*$N7&67*9$
=+,'.UUUUUUUUUUUUUUUUUU$ 2@Y$ '.$ UUUUUUUUUUUU2"Y$ B,7,=*5\C.'*56$ .-9,$ UUUUUUUUUUUUUUU2#Y$ V*<,-+*=UUUUUUUUUUUUU2OY$












$ $ $ $ $ $ $$??G$



































































































'(56*5$ .5.$ 9(5(7*56<*5^$ C*/J*$ C.'*56$ .-9,$ UUUUUUUUUUUUUUUUUUUUUUUUU$ #Y$ L*56$ '..<,+.$ &-(/$ 0'7UUUUUUUUUUU$
OY$ 9(9N,5L*.$ /,C,56*5$ *+*,$ =(=,*.$ '(56*5$ +,6*=$ N(<(7B**55L*$ C(7'*=*7<*5$ 7(5I*5*$
















$ $ $ $ $ $ $$??G$












































































































0*-.5*5$=(=,*.$'(56*5$*=-.5L*U$$ $ $ )AM?AP8$4AMG8G8%;M$M;08SM;Z^$
E.7&$H,<,9$'*5$S76*5.=*=.$$
G(N*7+(9(5$4(5'.'.<*5$M*=.&5*-^$$ $ $ ??G$
%(N*-*$E.7&$H,<,9$'*5$S76*5.=*=.^$















?,-.=-*/$ M84$ *+*=*5$ -*56=,56$ 4M0$ L*56$ '.C(7.$ +,6*=$
C(-*B*7$
K$ KY$










?,-.=-*/$ +(9N*+^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$
N(5*5'*+*56*5*5$=,7*+$N(75L*+**5$
!$ !Y$
?,-.=-*/$ B*C*+*5$ -(56<*N$ *+*=*5$ -*56=,56$ 4M0$ L*56$
'.C(7.$+,6*=$C(-*B*7$
23$ 23Y$
E,C,/<*5$ +*5'*$ +*56*5$ *+*=*5$ -*56=,56$ 4M0$ L*56$
'.C(7.$+,6*=$C(-*B*7$
22$ 22Y$'*5$2:Y$





































)(9C*I*$ [$ 2U$ 0,7*+$ ,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7UUUUUUUUUUUUUUUUUU>Y$
+*566*-$ UUUUUUUUUUUUUUUUUUUUKY$$ C,-*5UUUUUUUUUUU@Y$ +*/,5$ UUUUUUUU"Y$
/*-$UUUUUUUUUUUUUUUUUUUU#Yf$
:U 4(7B*5B\.*5$ $ ?,6*=$ $ E(-*B*7$ $ M&9&7mUUUUUUUUUUUUUUOY$ $ +*566*-UUUUUUUUUU$$
C,-*5$UUUUUUUUUUUU$$ +*566*-UUUUUUUUUUUUUUU!YU$
$
)(5.9C*56$ [$$ $ *U$$$C*/J*$ $ =(=,*.$ $ '(56*5$ $ 7(5I*5*$ $ <(C,+,/*5$ $ UUUUUUUUUU23Y$ $ N(7-,$$
'.-*<,<*5$ $ N(5.56<*+*5$ <&9N(+(5=.$ =,9C(7$ '*L*$ 9*5,=.*$ 9(-*-,.$
N7&67*9$N(9C(7.*5$+,6*=$C(-*B*7f$
CU C*/J*$ C(7'*=*7<*5$ /*=.-$ =(-(<=.\+(=$ N*'*$ +*566*-$ UUUUUUUUUU22Y$
C,-*5$ UUUUUUUU$ 2:Y$ +*/,UUUUUUUU2>Y^$ $ $ 0'7UU$ UUUUUUUUUUU2KY$ '.5L*+*<*5$ 9(9(5,/.$
=L*7*+$ ,5+,<$ 9(56.<,+.$ +,6*=$ C(-*B*7$ N*'*$ N7&67*9$ =+,'.$ UUUUUUU$ 2@Y$
N*'*$UUUUUUUUU2"Y$
IU C*/J*$ $ UUUUUUUU$ $ 2#Y$'*5$ $ 0'7U$ $ UUUUUU2OY$ $ +(-*/$ $9(5*5'*+*56*5.$ $ 4(7B*5B.*5$
?,6*=$ $ E(-*B*7$ M&9&7$ UUUUUUUUUU$ 2!Y$ +*566*-$ UUUUUUUU:3Y$ C,-*5$ UUUUUUUU:2Y$
+*/,5$UUUUUUUUUUUU::Yf$























M*9*$ $ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :>Y$
M84$ $ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :KY$$
?(9N*+$^$+*566*-$-*/.7$ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :@Y$
4*56<*+^$6&-&56*5$7,*56$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :"Y$
_*C*+*5$ $ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :#Y$$
F5.+$<(7B*$ $ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :OY$
$
,5+,<$ 9(56.<,+.$ N7&67*9$ =+,'.$ UUUUUUUUUUUUUUUU$ :!Y$ '.$ UUUUUUUUUU>3Y$ B,7,=*5\C.'*56$ .-9,$ UUUUUUUUUUU>2Y$
V*<,-+*=UUUUUUUUUUU>:Y$N*'*UUUUUUUUUUUUU$>>YU$
$
%AGF;$ $ [$$ $?,6*=$ C(-*B*7$ =(C*6*.9*5*$ '.9*<=,'$ N*'*$ G.<+,9$ 4AP?;);$
'.-*<=*5*<*5$9,-*.$C,-*5$UUU$+*/,5UUU$=U'U$C,-*5UUU$+*/,5UUUUU$>KY$
$
%A?8D;$ $ [$$ ?,5B*56*5$ $ $ B*C*+*5$ 4(6*J*.$ M(6(7.$ 0.N.-$ N*'*$ G.<+,9$
4AP?;);$ './(5+.<*5$ N*'*$ C,-*5$ <(+,B,/$ =(B*<$ 9(-*<=*5*<*5$
+,6*=$C(-*B*7U$
$
%AA)4;?$ $ [$ 4(9C.*L**5$ +,6*=$ C(-*B*7$ C(7=,9C(7$ '*7.$


































$ $ $ $ $ $ ??G$
$
$
















9.=*-5L*$ P(<+&7$ N*'*$ F5.T(7=.+*=\$ 85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$
0(<&-*/$ ?.566.$ M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$ G.7(<+,7$ N*'*$









?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ =,7*+$ N(7B*5B.*5$ +,6*=$
C(-*B*7$L*56$=,'*/$'.+*5'*+*56*5.$
"$ 23Y$
?,-.=-*/$ 5*9*$ ,5.+$ <(7B*$ +(7<(I.-$ =*9N*.$ '(56*5$ ,5.+$ <(7B*$ .5',<$










?,-.=-*/$ N7&67*9$ =+,'.$ L*56$ *<*5$ '..<,+.$ 4M0$ L*56$ '.C(7.$ +,6*=$
C(-*B*7^$9.=*-5L*^$02^$0:^$*+*,$0:$*+*,$-*.55L*$
23$ 2"Y$
?,-.=-*/$5*9*$N(76,7,*5$ +.566.$ +(9N*+$N(-*<=*5**5$ +,6*=$C(-*B*7^$





?,-.=-*/$ B*C*+*5$ $ N(B*C*+$ L*56$ $ 9(5*5'*+*56*5.$ =,7*+$ N(7B*5B.*5$
+,6*=$ $ C(-*B*7^$ $ 9.=*-5L*^$ $ P(<+&7$ $ N*'*$ $ F5.T(7=.+*=\$ $ 85=+.+,+$$
M(6(7.^$ %(+,*$ $ $ N*'*$ $ 0(<&-*/$ $ ?.566.$ $M(6(7.^$ $ %&&7'.5*+&7$ $ N*'*$$
%&N(7+.=^$G.7(<+,7$ $N*'*$ $ $4&-.+(<5.<$ $M(6(7.^$ $0(<7(+*7.=$ $ _(5'(7*-^$$
85=N(<+,7$ _(5'(7*-^$ $ G.7(<+,7$ $ _(5'(7*-^$ $ '*5$ $ %(N*-*$ $ E*'*5$





































?,-.=-*/$5*9*$N(76,7,*5$ +.566.$ +(9N*+$N(-*<=*5**5$ +,6*=$C(-*B*7^$
9.=*-5L*$ $ F5.T(7=.+*=$ D*'B*/$)*'*^$ F5.T(7=.+*=$ H*=*5,''.5^$ *+*,$
-*.55L*$
:K$ >KY$








?,-.=-*/$ B*C*+*5$ L*56$ '.C(7.<*5$ <,*=*$ ,5+,<$ 9(5(+*N<*5$ =,7*+$
<(N,+,=*5$N(9C(7.*5$+,6*=$C(-*B*7$X9(5*5'*+*56*5.$<(N,+,=*5Y$
:!$ >!Y$





?,-.=-*/$ .'(5+.+*=$ X5*9*$ -(56<*N$ '*5$ M84Y$ N(B*C*+$ L*56$
9(5*5'*+*56*5.$<(N,+,=*5$N(9C(7.*5$+,6*=$C(-*B*7$
>2$ K:Y$

































+(5*6*UUUUUUUUUUUUUUUUU@Y$N*'*$ $ UUUUUUUUUUUUUUUUUUUUUU"Y$ $ L*56$ $ +(-*/$ $9(56.<,+.$N7&67*9$ $ =+,'.$ UUUUUUUUUUUUUUUUU$$
#Y$ '.$ $ UUUUUUUUUUUUOY$ B,7,=*5\C.'*56$ .-9,$ UUUUUUUUUUUUUUU!Y$ V*<,-+*=UUUUUUUUUUUUU23Y$ N*'*UUUUUUUUUUUUU$ 22Y$ 9,-*.$
C,-*5UUUUUUUUUUU$ +*/,5UUUUUUUUUUUU=*9N*.$ '(56*5$ C,-*5UUUUUUUUUUUU+*/,5UUUUUUUU2:Y$ =*9N*.$ =**+$ .5.$ C(-,9$
'*N*+$ 9(5L(-(=*.<*5$ +,6*=$ C(-*B*75L*$ <*7(5*UUUUUUUUUUUUUUUUUUUUU2>Y$
$
0(/,C,56*5$ '(56*5$ /*-$ +(7=(C,+^$ <*9.$ 9&/&5$ <.7*5L*$ +(566*56$ J*<+,$ +,6*=$ C(-*B*7$ L*56$
C(7=*56<,+*5$ '*N*+$ '.C(7.<*5$ N(7N*5B*56*5$ N(9C(7.*5$ +,6*=$ C(-*B*7$ =*9N*.$ '(56*5$
C,-*5$UUUUUUUUUUUU$+*/,5$UUUUUUUUUUUUUUU2KYU$
$






>U 1&+&<&N.$ =,7*+$ <(N,+,=*5$ N*56<*+$ +(7*</.7$ L*56$ +(-*/$ '.=*/<*5$ &-(/$ N(B*C*+$ L*56$
C(7J(5*56f$
KU 1&+&<&N.$ =,7*+$ <(N,+,=*5$ '.N(<(7B*<*5$ C*6.$ 4M0$ 'N<$ L*56$ +(-*/$ '.=*/<*5$ &-(/$ N(B*C*+$
L*56$C(7J(5*$X*N*C.-*$4M0$'N<Yf$































+(9N*+$ $ 4M0$ +,6*=$ C(-*B*7^$ 9.=*-5L*^$ 1*<,-+*=$ H,<,9$ F5.T(7=.+*=$
4*'B*B*7*5$ *+*,$ 0,CC*6.*5$ G.=.N-.5$ E*6.*5$ G.=.N-.5$ '*5$
4(9C(7/(5+.*5$4(6*J*.$E.7&$%(N(6*J*.*5$0(+B(5$G(N'.<5*=$
"$ #Y$






?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ '..<,+.$ 4M0$ +,6*=$ C(-*B*7^$
9.=*-5L*^$ B,7,=*5$ $ ?(<5.<$ )(=.5$ '*5$ $ 85',=+7.^$ C.'*56$ 0*.5=$
;<,5+*5=.^$*+*,$-*.55L*$
!$ 23Y$
?,-.=-*/$ V*<,-+*=$ $ +(9N*+$ $ N7&67*9$ =+,'.$ $ '.-*<=*5*<*5^$ $ 9.=*-5L*$
1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
23$ 22Y$
?,-.=-*/$5*9*$N(76,7,*5$ +.566.$ +(9N*+$ +,6*=$C(-*B*7$'.-*<=*5*<*5^$
9.=*-5L*$ $ F5.T(7=.+*=$ D*'B*/$)*'*^$ F5.T(7=.+*=$ H*=*5,''.5^$ *+*,$
-*.55L*$
22$ 2:Y$




?,-.=-*/$ C,-*5$ '*5$ +*/,5$ 9*=*$ N(7N*5B*56*5$ $ N(9C(7.*5$ $ +,6*=$
C(-*B*7$=(=,*.$<(+(5+,*5$L*56$C(7-*<,$N*-.56$-*9*$2$X=*+,Y$+*/,5$
2K$ 2@$
?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(56,=,-<*5$ N(7N*5B*56*5$
N(9C(7.*5$ +,6*=$ $ $ C(-*B*7^$ $ 9.=*-5L*^$ $ P(<+&7$ $ N*'*$$
F5.T(7=.+*=\85=+.+,+$ $ M(6(7.^%(+,*$ $ N*'*$ $ 0(<&-*/$ $ ?.566.$ $ M(6(7.^$$
%&&7'.5*+&7$ $ N*'*$ $ %&N(7+.=^$ G.7(<+,7$ $ N*'*$ $ 4&-.+(<5.<$ $ M(6(7.^$$
0(<7(+*7.=$ $ _(5'(7*-^$ $ 85=N(<+,7$ _(5'(7*-^$ G.7(<+,7$ _(5'(7*-^$ '*5$
%(N*-*$E*'*5$4(5(-.+.*5$'*5$4(56(9C*56*5$
2@$ 2"Y$


































'(56*5$ $ .5.$ 9(9C(7.<*5$ 7(<&9(5'*=.$ <(N*'*$ 0'7U$ UUUUUUUUU$ $ #Y$ +(5*6*$ $ UUUUUUUUUUUUUUUUUOY$
N*'*UUUUUUUUUUUUUUUUUUUUUU!Y$ L*56$ +(-*/$ 9(56.<,+.$ N7&67*9$ =+,'.$ UUUUUUUUUUUUUUUUUU$ 23Y$ '.$ UUUUUUUUUUUU22Y$
B,7,=*5\C.'*56$ .-9,$ $ UUUUUUUUUUUUUUU2:Y$ V*<,-+*=UUUUUUUUUUUUU2>Y$ N*'*UUUUUUUUUUUUU$ 2KY$ 9,-*.$ C,-*5UUUUUUUUUUU$
+*/,5UUUUUUUUUUUU=*9N*.$ '(56*5$ $ C,-*5UUUUUUUUUUUU+*/,5UUUUUUUU2@Y^$ ,5+,<$ 9(9N(7N*5B*56$

















$ $ $ $ $ $ ??G$
$
$




















?,-.=-*/$ N*56<*+$ '*5$ 6&-&56*5$ 7,*56$ N(B*C*+$ L*56$ 9(5*5'*+*56*5.$
=,7*+$7(<&9(5'*=.$
@$ @Y$




?,-.=-*/$ 5*9*$ -(56<*N$ 4M0$ L*56$ '.C(7.$ 7(<&9(5'*=.$ N(7N*5B*56*5$
N(9C(7.*5$+,6*=$C(-*B*7$
O$ OY$
?,-.=-*/$ B(5.=$ +(5*6*$ 4M0$ L*56$ *<*5$ $ '.N(7N*5B*56$ N(9C(7.*5$ +,6*=$









G.=.N-.5$ '*5$ 4(9C(7/(5+.*5$ 4(6*J*.$ E.7&$ %(N(6*J*.*5$ 0(+B(5$
G(N'.<5*=$
23$ 23Y$













9.=*-5L*$ $F5.T(7=.+*=$ $D*'B*/$ $)*'*^$ $F5.T(7=.+*=$ $H*=*5,''.5^$ $ *+*,$
-*.55L*$
2@$ 2@Y$






















?,-.=-*/$ $ B*C*+*5$ $ N(B*C*+$ $ L*56$ $ 9(56,=,-<*5$ $ N(7N*5B*56*5$$
N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*^$ P(<+&7$ N*'*$ F5.T(7=.+*=\85=+.+,+$
M(6(7.^$ %(+,*$N*'*$0(<&-*/$?.566.$M(6(7.^$ %&&7'.5*+&7$N*'*$%&N(7+.=^$
G.7(<+,7$ N*'*$ 4&-.+(<5.<$ $ M(6(7.^$ $ 0(<7(+*7.=$ $ _(5'(7*-^$ $ 85=N(<+,7$$
_(5'(7*-^$ $ G.7(<+,7$ _(5'(7*-^$ '*5$ %(N*-*$ E*'*5$ 4(5(-.+.*5$ '*5$
4(56(9C*56*5$
:3$ :3Y$
























































)(9C*I*$ [$ 0,7*+$ ,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7$ $ UUUUUUUUUUUUUUUUUU>Y$$
+*566*-$$ UUUUUUUUUUUUUUUUUUUUKY$$ C,-*5UUUUUUUUUUU@Y$ +*/,5$ UUUUUUUU"Y$
/*-$UUUUUUUUUUUUUUUUUUUU#Yf$
$
)(5.9C*56$ [$$ *U$ C*/J*$ $ C(7'*=*7<*5$ $ %(N,+,=*5$ $ )(5+(7.$ $ 4(5'.'.<*5$ $ M*=.&5*-$$
M&9&7$ $ UUUUUUUUUUUUUUUUUUOY$ +*566*-$ UUUUUUUUUUUUUUUUUUUU!Y$ $ C,-*5$ UUUUUUUUUUU23Y$
+*/,5$UUUUUUUU22Y$0'7U$UUUUUUUUUUU2:Y$'.C(7.<*5$+,6*=$C(-*B*7f$
CU C*/J*$ 0'7U$ UUUUUUUUU2>Y$ C(-,9$ '*N*+$ 9(5L(-(=*.<*5$ +,6*=$ C(-*B*7$
N*'*$ N7&67*9$ =+,'.UUUUUUUUUUUUUUUUUU$ $ 2KY$ $ '.$ $ UUUUUUUUUUUU2@Y$$
B,7,=*5\C.'*56$$ .-9,$$ UUUUUUUUUUUUUUU2"Y$$ V*<,-+*=UUUUUUUUUUUUU2#Y$N*'*UUUUUUUUUUUUU$
2OY$=(=,*.$B*56<*$J*<+,$L*56$+(-*/$'.+(5+,<*5$<*7(5*$UUUUUUUUU2!Yf$
IU C*/J*$ 0'7U$ UUUUUU:3Y$ 9(9(5,/.$ =L*7*+$ ,5+,<$ '.C(7.<*5$
N(7N*5B*56*5$ N(9C(7.*5$ +,6*=$C(-*B*7f$
'U C*/J*$ =(/,C,56*5$ '(56*5$ /,7,V$ *^$ C^$ '*5$ I$ '.$ *+*=^$ '.N*5'*56$
N(7-,$ 9(9C(7.<*5$N(7N*5B*56*5$N(9C(7.*5$+,6*=$C(-*B*7U$
$























4AP?;);$ [$$ )(9C(7.<*5$ N(7N*5B*56*5$ N(9C(7.*5$ +,6*=$ C(-*B*7$ $ <(N*'*$ 4(6*J*.$
M(6(7.$0.N.-^$$
M*9*$ $ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:2Y$
M84$ $ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU::Y$
?(9N*+$^$+*566*-$-*/.7$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:>Y$$
4*56<*+^$6&-&56*5$7,*56$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:KY$
_*C*+*5$ $ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:@Y$
F5.+$<(7B*$ $ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:"Y$
,5+,<$ 9(5L(-(=*.<*5$ +,6*=$ C(-*B*7$ N*'*$ N7&67*9$ =+,'.$ UUUUUUUU$ :#Y$
'.$UUUUUUU:OY$B,7,=*5\C.'*56$.-9,$UUUUUUU:!Y$V*<,-+*=UUUUUUU>3Y$N*'*UUUUUU$>2YU$
$
%AGF;$ [$$ 4(7N*5B*56*5$ $N(9C(7.*5$ +,6*=$ $C(-*B*7$ $ =(C*6*.9*5*$ '.9*<=,'$ N*'*$
G.<+,9$ 4AP?;);$ '.-*<=*5*<*5$ 9,-*.$ C,-*5$ UUUUU$ +*/,5UUUUU$ =*9N*.$
'(56*5$C,-*5$UUUUU$+*/,5UUUUU$>:Y$
$




























$ $ $ $ $ $ $ ??G$















?,-.=-*/$ 5*9*$ B*C*+*5$ L*56$ 9(56,=,-<*5$ N(7N*5B*56*5$
N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*$ P(<+&7$ N*'*$
F5.T(7=.+*=\$ 85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$ 0(<&-*/$ ?.566.$
M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$ G.7(<+,7$ N*'*$
4&-.+(<5.<$M(6(7.^$ 0(<7(+*7.=$ _(5'(7*-^$ 85=N(<+,7$ _(5'(7*-^$
G.7(<+,7$ _(5'(7*-^$ '*5$ %(N*-*$ E*'*5$ 4(5(-.+.*5$ '*5$
4(56(9C*56*5$
>$ >Y^$KY^$@Y^$'*5$"Y$
?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ ,=,-$
N(7N*5B*56*5$N(9C(7.*5$+,6*=$C(-*B*7$
K$ #Y$





?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ %(N,+,=*5$
)(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$ +(5+*56$ 4(9C(7.*5$
?,5B*56*5$E(-*B*7$
"$ 2:Y$'*5$2>Y$
?,-.=-*/$ 5*9*$ -(56<*N$ 4M0$ L*56$ '.C(7.$ N(7N*5B*56*5$
N(9C(7.*5$+,6*=$C(-*B*7$
#$ 2KY$
?,-.=-*/$ N7&67*9$ =+,'.$ L*56$ *<*5$ '..<,+.$ 4M0$ L*56$ '.C(7.$
+,6*=$C(-*B*7^$9.=*-5L*^$02^$0:^$*+*,$0:$*+*,$-*.55L*$
O$ 2@Y$
?,-.=-*/$ +(9N*+$ N(-*<=*5**5$ +,6*=$ C(-*B*7^$ 9.=*-5L*$ '.$
'*-*9$5(6(7.$*+*,$'.$-,*7$5(6(7.$
!$ 2"Y$
?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ *<*5$ '..<,+.$ 4M0$ L*56$
'.C(7.$ +,6*=$C(-*B*7^$ 9.=*-5L*^$ B,7,=*5$ ?(<5.<$ )(=.5$ '*5$
85',=+7.^$ C.'*56$ 0*.5=$^;<,5+*5=.^$*+*,$-*.55L*$
23$ 2#Y$
?,-.=-*/$$ V*<,-+*=$$$+(9N*+$$$N(-*<=*5**5$$ N7&67*9$$ =+,'.^$$$
9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
22$ 2OY$
?,-.=-*/$ 5*9*$ N(76,7,*5$ +.566.$ +(9N*+$ N(-*<=*5**5$




?,-.=-*/$ 5*9*$ -(56<*N$ 4M0$ L*56$ '.C(7.$ N(7N*5B*56*5$
N(9C(7.*5$+,6*=$C(-*B*7$
2K$ ::$
?,-.=-*/$ M84$ 4M0$ L*56$ '.C(7.$ N(7N*5B*56*5$ N(9C(7.*5$
+,6*=$C(-*B*7$
2@$ :>Y$
?,-.=-*/$ +(9N*+$ '*5$ +*566*-$ -*/.7$ 4M0$ L*56$ '.C(7.$
N(7N*5B*56*5$N(9C(7.*5$+,6*=$C(-*B*7$
2"$ :KY$











?,-.=-*/$ ,5.+$ <(7B*$ 4M0$ L*56$ '.C(7.$ N(7N*5B*56*5$
N(9C(7.*5$+,6*=$C(-*B*7$
2!$ :#Y$
?,-.=-*/$ N7&67*9$ =+,'.$ L*56$ '..<,+.$ 4M0$ L*56$ '.C(7.$
N(7N*5B*56*5$ N+,6*=$ C(-*B*7^$ 9.=*-5L*^$ 02^$ 0:^$ *+*,$ 0:$
*+*,$-*.55L*$
:3$ :OY$




N(7N*5B*56*5$ +,6*=$ $ C(-*B*7^$ 9.=*-5L*^$ $ B,7,=*5$ $ ?(<5.<$$
)(=.5$$'*5$85',=+7.^$C.'*56$0*.5=$;<,5+*5=.^$*+*,$-*.55L*$
::$ >3Y$
?,-.=-*/$$ V*<,-+*=$$$+(9N*+$$$N(-*<=*5**5$$ N7&67*9$$ =+,'.^$$$
9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
:>$ >2Y$
?,-.=-*/$ 5*9*$ N(76,7,*5$ +.566.$ +(9N*+$ N(-*<=*5**5$
N(7N*5B*56*5$ N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*$
F5.T(7=.+*=$ D*'B*/$ )*'*^$ F5.T(7=.+*=$ H*=*5,''.5^$ *+*,$
-*.55L*$
:K$ >:Y$
?,-.=-*/$C,-*5$ '*5$+*/,5$9,-*.$ =*9N*.$ '(56*5$
C(7*</.75L*$N(7N*B*56*5$N(9C(7.*5$+,6*=$C(-*B*7$
:@$ >>Y$
?,-.=-*/$ $ =,9C(7$ $ *566*7*5$ $ N(9C.*L**5$ $ N(7N*5B*56*5$$
N(9C(7.*5$+,6*=$C(-*B*7$
:"$ >KY$
?,-.=-*/$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ N(5*5'*+*56*5*5$
N(7N*5B*56*5$N(9C(7.*5$+,6*=$C(-*B*7$
:#$ >@Y$
?,-.=-*/$ B*C*+*5$ L*56$ 9(5*5'*+*56*5.$ <(N,+,=*5$
N(7N*5B*56*5$N(9C(7.*5$+,6*=$C(-*B*7$
:O$ >"Y$
E,C,/<*5-*/$ +*5'*+*56*5$ N(B*C*+$ L*56$9(5*5'*+*56*5.$
<(N,+,=*5$N(9C(7.*5$+,6*=$C(-*B*7$
:!$ >#Y$'*5$>OY$
?,-.=-*/$ .'(5+.+*=$ X5*9*$ -(56<*N$ '*5$ M84Y$ N(B*C*+$ L*56$
9(5*5'*+*56*5.$ <(N,+,=*5$ N(9C(7.*5$ N(7N*5B*56*5$
+,6*=$C(-*B*7$
>3$ >!Y$
?,-.=-*/$ B*C*+*5$ 4.9N.5*5$ 4(5L(-(566*7*$ ?,6*=$ E(-*B*7^$



































E(7=*9*$ .5.$ <*9.$ =*9N*.<*5$ ,=,-$ N(9C*+*-*5$ <(N,+,=*5$ +,6*=$ C(-*B*7$ M&9&7$ UUUUUUUU$
+*566*-^$ UUUUUUU$ C,-*5^$ $ UUUUUUU$ +*/,5$ UUUUUUUUU$ KY$ *U5U$ 0'7U$ UUUUUUUUU$ @Y$ +(5*6*$ UUUUUUUUUUUUUUUUU"Y
$ N*'*UUUUUUUUUUUUUUUUUUUUUU#Y$ L*56$ *<*5$ $ 9(56.<,+.$ $ N7&67*9$ $ =+,'.$ $ UUUUUUUUUUUUUUUUUU$ $ OY$$
'.$UUUUUUUUUUUU!Y$$ B,7,=*5\C.'*56$$ .-9,$$ UUUUUUUUUUUUUUU23Y$V*<,-+*=UUUUUUUUUUUUU22Y$ N*'*UUUUUUUUUUUUU$ 2:Y
$ 9,-*.$C,-*5UUUUUUUUUUU$ +*/,5UUUUUUUUUUUU=*9N*.$ '(56*5$ C,-*5UUUUUUUUUUUU+*/,5UUUUUUUU2>Y$
<*7(5*$UUUUUUUUUUUUUUUUUUUUUU2KY$
$





















H,<,9$'*5$S76*5.=*=.^$$ $ $ $ ??G$
















:$ :Y$ ?,-.=-*/$$B,9-*/$$ -*9N.7*5$$,=,-$$ N(9C*+*-*5$$ <(N,+,=*5$$
N(9C(7.*5$+,6*=$C(-*B*7$
>$ >Y$ ?,-.=-*/$5*9*$ -(56<*N$ 4M0$ L*56$ '.C*+*-<*5$ <(N,+,=*5$
N(9C(7.*5$+,6*=$C(-*B*75L*$
K$ KY$ ?,-.=-*/$$5&9&7^$$ +*566*-^$$C,-*5^$$'*5$$+*/,5$$<(N,+,=*5$$
N(9C(7.*5$+,6*=$C(-*B*7$











?,-.=-*/$ 5*9*$$,5.+$$<(7B*$$+(7<(I.-$ =*9N*.$ '(56*5$ ,5.+$$
<(7B*$$.5',<$+(9N*+$$4M0$L*56$$'.,=,-<*5$ +,6*=$C(-*B*7^$$
9.=*-5L*^$$1*<,-+*=$H,<,9$$ F5.T(7=.+*=$$ 4*'B*B*7*5$$
*+*,$$ 0,CC*6.*5$$ G.=.N-.5$$ E*6.*5$G.=.N-.5$$ '*5$$
4(9C(7/(5+.*5$$ 4(6*J*.$$ E.7&$$ %(N(6*J*.*5$$ 0(+B(5$
G(N'.<5*=$





23$ 23Y$ ?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ *<*5$ '..<,+.$ 4M0$
L*56$ '.,=,-<*5$+,6*=$$C(-*B*7^$ 9.=*-5L*^$ B,7,=*5$ ?(<5.<$
)(=.5$ '*5$ 85',=+7.^$ C.'*56$0*.5=$;<,5+*5=.^$*+*,$
-*.55L*$
22$ 22Y$ ?,-.=-*/$$ V*<,-+*=$$ +(9N*+$$ N7&67*9$$ =+,'.$$
'.-*<=*5*<*5^$$ 9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$
A<&5&9.$
















<(N,+,=*5$N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*^$ P(<+&7$
N*'*$ F5.T(7=.+*=\85=+.+,+$M(6(7.^$$ %(+,*$$ N*'*$$ 0(<&-*/$$
?.566.$$ M(6(7.^$$ %&&7'.5*+&7$$ N*'*$%&N(7+.=^$$$G.7(<+,7$$$
N*'*$$ 4&-.+(<5.<$$ M(6(7.^$$ 0(<7(+*7.=$$ _(5'(7*-^$
85=N(<+,7$ _(5'(7*-^$G.7(<+,7$ _(5'(7*-^$'*5$%(N*-*$
E*'*5$4(5(-.+.*5$'*5$4(56(9C*56*5$
2"$ 2"Y$'*5$2#Y$ E,C,/<*5$ +*5'*$ +*56*5$ N(B*C*+$ L*56$ 9(5*5'*+*56*5.$
,=,-$N(9C*+*-*5$<(N,+,=*5$N(9C(7.*5$+,6*=$C(-*B*7$
2#$ 2OY$ ?,-.=-*/$ .'(5+.+*=$ X5*9*$ -(56<*N$ '*5$ M84Y$ N(B*C*+$ L*56$
9(56,=,-<*5$ N(9C*+*-*5$ <(N,+,=*5$ N(9C(7.*5$ +,6*=$
C(-*B*7$










































M*9*$ [$$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ :Y$
$M84$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ >Y$
?(9N*+^$+*566*-$-*/.7$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ KY$
4*56<*+^$6&-&56*5$7,*56$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ @Y$
_*C*+*5$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ "Y$
%,*-.V.<*=.$*<*'(9.<$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ #Y$
F5.+$%(7B*$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ OY$
;-*9*+$+(9N*+$+.566*-$ [$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU$ !Y$
$
9(5L*+*<*5$ +.'*<$$'*N*+$$9(5L(-(=*.<*5$$+,6*=$$C(-*B*7$$N*'*$$N7&67*9$$=+,'.$$UUUUUUUUUUUUUUUUUU$$23Y$


















$ $ $ $ $ $ ??G$
$
$






































?,-.=-*/$ V*<,-+*=$ +(9N*+$ N7&67*9$ =+,'.$ '.-*<=*5*<*5^$
9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
2K$ 2KY$































)(9C*I*$ [$$ $ $ 0,7*+$,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7$ $ UUUUUUUUUUUUUUUUUU>Y$$
+*566*-$ UUUUUUUUUUUUUUUUUUUUKY$ C,-*5UUUUUUUUUUU@Y$ +*/,5$ UUUUUUUU"Y$
/*-$UUUUUUUUUUUUUUUUUUUU#Yf$
$
)(5.9C*56$ [$$ *U$ $ $ C*/J*$ $ C(7'*=*7<*5$ $ %(N,+,=*5$ $ )(5+(7.$ $ 4(5'.'.<*5$ $ M*=.&5*-$$
M&9&7$ $ UUUUUUUUUUUUUUUUUUOY$ +*566*-$ UUUUUUUUUUUUUUUUUUUU!Y$ $ C,-*5$ UUUUUUUUUUU23Y$
+*/,5$UUUUUUUU22Y$0'7U$UUUUUUUUUUUU2:Y$'.C(7.<*5$+,6*=$C(-*B*7f$
$ $ CU$ C*/J*$ $ 0'7U$ $ UUUUUUUUU2>Y$ $ +.'*<$ $ '*N*+$ $9(5L(-(=*.<*5$ $ +,6*=$ $ C(-*B*7$
N*'*$$N7&67*9$$=+,'.UUUUUUUUUUUUUUUUUU$$ 2KY$$ '.$$ UUUUUUUUUUUU2@Y$$ B,7,=*5\C.'*56$$
.-9,$ $ UUUUUUUUUUUUUUU2"Y$ $ V*<,-+*=UUUUUUUUUUUUU2#Y$ N*'*UUUUUUUUUUUUU$ 2OY$
<*7(5*$UUUUUUUUU2!Yf$
$ $ IU$ C*/J*$ =(/,C,56*5$'(56*5$/,7,V$ *^$ '*5$ C$ '.$ *+*=^$ '.N*5'*56$N(7-,$
9(9C*+*-<*5$ =,7*+$ %(N,+,=*5$ )(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$ N*'*$
C,+.7$X*Y$'.$*+*=U$
$
)(56.56*+$ [$ 2U$$$ F5'*56]F5'*56$P(N,C-.<$85'&5(=.*$[$
$ $ :U$ M&9&7$UUUUUUU$?*/,5$UUUUUUUf$#2*$,/*$"-5$"&-*242:$"$
$ $ >U$ M&9&7$UUUUUUU?*/,5$UUUUUUUUf$#2*$,/*$"-5$"&-*242:$"$
$ $ $ '=+$
$ $ KU$ 4(7*+,7*5$4(9(7.5+*/$P(N,C-.<$85'&5(=.*$[$
$ $ @U$ M&9&7$UUUUUUU$?*/,5$UUUUUUUUf$#2*$,/*$"-5$"&-*242:$"$
$ $ "U$ M&9&7$UUUUUUUU?*/,5$UUUUUUUUf$#2*$,/*$"-5$"&-*242:$"$
- - - '=+$
$ $ #U$ 4(7*+,7*5$47(=.'(5$P(N,C-.<$85'&5(=.*$M&9&7$2:$?*/,5$2!"2f$
$ $ OU$ %(N,+,=*5$47(=.'(5$P(N,C-.<$85'&5(=.*$M&9&7$UUUUUUUUUUUUUUUUUUUUUUUf$
$ $ !U$ %(N,+,=*5$)(5+(7.$4(7+*9*$M&9&7$::K\)4\2!"2f$
$ $ 23U$ 4(7*+,7*5$)(5+(7.$4(5'.'.<*5$M*=.&5*-$M&9&7$UUUUUUUUUUUUUUUUUUUU$f$
$ $ $ '=+$
$
$
)(9N(7/*+.<*5$[$ 2U$$$ $ UUUUUUUUUUoYf$#2*$,/*$"-5$"&-*242:$"$
$ $ :U$ UUUUUUUUUUoYf$N(7*+,7*5$L*56$7(-(T*5$





4AP?;);$ [$ $ )(9C*+*-<*5$ $ $ %(N,+,=*5$ $ $ )(5+(7.$ $ $ 4(5'.'.<*5$ $ $ M*=.&5*-$$$
M&9&7$ UUUUUUUUUUUUUUUU+*566*-UUUUUUUUUUUUUUUUUUUUC,-*5$ UUUUUUUUUUU$ $ +*/,5$ UUUUUUUU:3Y$
1126! 22:"$










%AGF;$ [$ $ W*B.C$9(-*<=*5*<*5$.<*+*5$'.5*=$=(-*9*$UUUUUU$:#Y$
'
%A?8D;$ [$ $ W*B.C$ $ 9(5L(+&7$ $ <($ $ %*=$ $ M(6*7*$ $ =(B,9-*/$ $ C.*L*$ $ L*56$ $ +(-*/$$
'.<(-,*7<*5$$ =(-*9*$9(-*<=*5*<*5$+,6*=$C(-*B*7$'.+*9C*/$233jU$
$
%AA)4;?$ [$ $ ;$8!7-+24$#)*-9$"-+24$<%$"$<$"-,/&$%-#$9$-/"!,-<2*8$"5$U$$
$
%AZ8);$ [$ $ %(N,+,=*5$.5.$C(7-*<,$=(B*<$+*566*-$'.+(+*N<*5U$
$













































$ $ $ $ $ $ ??G$
$
$





















































?,-.=-*/$ 5&9&7$ <(N,+,=*5$ N(9C*+*-*5$ <(N,+,=*5$
N(9C(7.*5$+,6*=$C(-*B*7$
:$ :Y$
?,-.=-*/$ B*C*+*5$ L*56$ 9(56,=,-<*5$ N(9C*+*-*5$
<(N,+,=*5$ N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*$ P(<+&7$
N*'*$ F5.T(7=.+*=\$ 85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$ 0(<&-*/$
?.566.$M(6(7.^$%&&7'.5*+&7$N*'*$%&N(7+.=^$G.7(<+,7$N*'*$










?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ %(N,+,=*5$
)(5+(7.4(5'.'.<*5$ M*=.&5*-$ +(5+*56$ N(9C(7.*5$ +,6*=$
C(-*B*7$
"$ 2:Y$'*5$2>Y$
?,-.=-*/$5*9*$ -(56<*N$ 4M0$ L*56$ '.C*+*-<*5$ <(N,+,=*5$
+,6*=$C(-*B*75L*$
#$ 2KY$








'.C*+*-<*5$ <(N,+,=*5$ $ +,6*=$ $ C(-*B*75L*^$ $ 9.=*-5L*^$
B,7,=*5$ $ ?(<5.<$ $ )(=.5$ $ '*5$ 85',=+7.^$ C.'*56$ 0*.5=$
;<,5+*5=.^$*+*,$-*.55L*$
23$ 2#Y$
?,-.=-*/$ $ V*<,-+*=$ $ $ +(9N*+$ $ $ N(-*<=*5**5$ $ N7&67*9$$
=+,'.^$$$9.=*-5L*$1*<,-+*=$?(<5.<^$1*<,-+*=$A<&5&9.$
22$ 2OY$
?,-.=-*/$ 5*9*$ N(76,7,*5$ +.566.$ +(9N*+$ N(-*<=*5**5$
+,6*=$ C(-*B*7^$ 9.=*-5L*$ $ F5.T(7=.+*=$ D*'B*/$ )*'*^$
F5.T(7=.+*=$ H*=*5,''.5^$ *+*,$-*.55L*$
2:$ 2!Y$
?,-.=-*/$ *-*=*5$ N(9C*+*-*5$ <(N,+,=*5$ +,6*=$ C(-*B*7$
=(C*6*.9*5*$+(7I*5+,9$ '*-*9$4*=*-$ :3$ *L*+$ X:Y$ /,7,V$
*$ =*9N*.$ '(56*5$ /,7,V$ 6$ N(7*+,7*5$ .5^.$ *5+*7*$ -*.5$
4(6*J*.$ 4(-*B*7$ 9(56*B,<*5$ N(79&/&5*5$
N(56,5',7*5$'.7.$
2>$ :3Y$
?,-.=-*/$ $ 5&9&7^$ $ +*566*-^$ $ C,-*5^$ $ '*5$ $ +*/,5$$
%(N,+,=*5$ $ )(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$ +(5+*56$
N(9C(7.*5$+,6*=$C(-*B*7$
2K$ :2Y$









?,-.=-*/$ M84$ 4M0$ L*56$ '.C*+*-<*5$ <(N,+,=*5$ +,6*=$
C(-*B*75L*$
2"$ :>Y$
?,-.=-*/$ +(9N*+^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ 4M0$ L*56$
'.C*+*-<*5$<(N,+,=*5$+,6*=$C(-*B*75L*$
2#$ :KY$
?,-.=-*/$ N*56<*+$ '*5$ 6&-&56*5$ 7,*56$ 4M0$ L*56$
'.C*+*-<*5$<(N,+,=*5$+,6*=$C(-*B*75L*$
2O$ :@Y$














?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(5*5'*+*56*5.$
<(N,+,=*5$ N(9C*+*-*5$ <(N,+,=*5$ N(9C(7.*5$ +,6*=$
C(-*B*7$
:>$ >3Y$
E,C,/<*5-*/$ +*5'*$ +*56*5$ N(B*C*+$ L*56$










































)(9C*I*$ [$ 0,7*+$ ,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7$ UUUUUUUUUUUUUUUUUU>Y$
+*566*-$ UUUUUUUUUUUUUUUUUUUUKY$ C,-*5UUUUUUUUUUU@Y$ +*/,5$ UUUUUUUU"Y$
/*-$UUUUUUUUUUUUUUUUUUUU#Y$
$
)(5.9C*56$ [$ *U$$ C*/J*$ C(7'*=*7<*5$ %(N,+,=*5$ )(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$
M&9&7$ UUUUUUUUUUUUUUUUUUOY$ +*566*-$ UUUUUUUUUUUUUUUUUUUU!Y$ $ $ C,-*5$ UUUUUUUUUUU23Y$
+*/,5$UUUUUUUU22Y$0'7U$ UUUUUUUUUUUU2:Y$'.C(7.<*5$+,6*=$C(-*B*7f$
CU C*/J*$ 0'7U$ UUUUUUUUU2>Y$ +.'*<$ '*N*+$9(5L(-(=*.<*5$ +,6*=$ C(-*B*7$ N*'*$
N7&67*9$ =+,'.UUUUUUUUUUUUUUUUUU$ 2KY$ '.$ UUUUUUUUUUUU2@Y$ B,7,=*5\C.'*56$
.-9,$ UUUUUUUUUUUUUUU2"Y$ V*<,-+*=UUUUUUUUUUUUU2#Y$ N*'*UUUUUUUUUUUUU$ 2OY$
<*7(5*$UUUUUUUUU2!Yf$
IU C*/J*$ =(/,C,56*5$ '(56*5$ /,7,V$ *^$ '*5$ C$ '.$ *+*=^$ '.N*5'*56$N(7-,$



















4AP?;);$ [$ $)(9C*+*-<*5$ $ $ %(N,+,=*5$ $ $ )(5+(7.$ $ $ 4(5'.'.<*5$ $ $ M*=.&5*-$$$
M&9&7$ $ $ UUUUUUUUUUUUUUUU+*566*-UUUUUUUUUUUUUUUUUUUUC,-*5$ UUUUUUUUUUU$ $ +*/,5$ UUUUUUUU:3Y$












































$ $ $ $ $ $ ??G$
$
$
















































?,-.=-*/$ B*C*+*5$ L*56$ 9(56,=,-<*5$ N(9C*+*-*5$
<(N,+,=*5$ N(9C(7.*5$ +,6*=$ C(-*B*7^$ 9.=*-5L*$ P(<+&7$
N*'*$ F5.T(7=.+*=\$ 85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$ 0(<&-*/$
?.566.$M(6(7.^$%&&7'.5*+&7$N*'*$%&N(7+.=^$G.7(<+,7$N*'*$







?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ ,=,-$
N(9C*+*-*5$<(N,+,=*5$N(9C(7.*5$+,6*=$C(-*B*7$
K$ #Y$






?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ %(N,+,=*5$


























'.C*+*-<*5$ <(N,+,=*5$ $ +,6*=$ $ C(-*B*75L*^$ $ 9.=*-5L*^$












?,-.=-*/$ 5*9*$ N(76,7,*5$ +.566.$ +(9N*+$ N(-*<=*5**5$






?,-.=-*/$ *-*=*5$ N(9C*+*-*5$ <(N,+,=*5$ +,6*=$ C(-*B*7$
=(C*6*.9*5*$ +(7I*5+,9$ '*-*9$ 4*=*-$ :3$ *L*+$ X:Y$ /,7,V$






?,-.=-*/$ $ 5&9&7^$ $ +*566*-^$ $ C,-*5^$ $ '*5$ $ +*/,5$$






















?,-.=-*/$ N*56<*+$ '*5$ 6&-&56*5$ 7,*56$ 4M0$ L*56$
'.C*+*-<*5$<(N,+,=*5$+,6*=$C(-*B*75L*$
2O$ :@Y$









1/4!%4$3- 8$"&<$- =$<,/- !<$,$"- 9!"$%- 5$"&- 3$*/%-













?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ 9(5*5'*+*56*5.$






E,C,/<*5-*/$ +*5'*$ +*56*5$ N(B*C*+$ L*56$






?,-.=-*/$ .'(5+.+*=$ X5*9*$ -(56<*N$'*5$M84Y$N(B*C*+$ L*56$













?,-.=-*/$ B*C*+*5$%(N*-*$4(7J*<.-*5$P8$'.$ 5(6*7*$ +(9N*+$
N(-*<=*5**5$+,6*=$C(-*B*7$X+,6*=$C(-*B*7$'.$-,*7$5(6(7.Y$
:"$ >@Y$



































)(9C*I*$ [$$ $ 0,7*+$,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7$$UUUUUUUUUUUUUUUUUU>Y$$
+*566*-$UUUUUUUUUUUUUUUUUUUUKY$C,-*5UUUUUUUUUUU@Y$+*/,5$UUUUUUUU"Y$/*-$UUUUUUUUUUUUUUUUUUUU#Yf$
$
)(5.9C*56$ [$*U$ $ $ C*/J*$$ =(=,*.$N(79&/&5*5$=*,'*7*$$ UUUUUUUUUUUUUUUUUUOY$'*5$7(<&9(5'*=.$
'*7.UUUUUUUUUUUUUUUUUUUU!Y$ N(7-,$ $ '.-*<,<*5$ $ N(5.56<*+*5$ $ <&9N(+(5=.$$
=,9C(7$$ '*L*$$ 9*5,=.*$9(-*-,.$.Q.5$,5+,<$C(-*B*7$*+*=$C.*L*$=(5'.7.f$ $
$

























F5+,<$ 9(56.<,+.$ N7&67*9$ =+,'.$ UUUUUUUUUUUUUUUUUUUUUUUUUUUUU2#Y$







































$ $ $ $ $ $ ??G$
$
$



























?,-.=-*/$ 5*9*$ B*C*+*5$ L*56$ 9(56,=,-<*5$ N(9C(7.*5$
C(-*B*7$ *+*=$ C.*L*$ =(5'.7.^$ 9.=*-5L*$ P(<+&7$ N*'*$
F5.T(7=.+*=\$ 85=+.+,+$M(6(7.^$ %(+,*$ N*'*$ 0(<&-*/$ ?.566.$
M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$ G.7(<+,7$ N*'*$
4&-.+(<5.<$ M(6(7.^$ 0(<7(+*7.=$ _(5'(7*-^$ 85=N(<+,7$





?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ $ ,=,-$ 4M0$
L*56$'.C(7.$.Q.5$,5+,<$C(-*B*7$*+*=$C.*L*$=(5'.7.$
K$ #Y$
?,-.=-*/$N(7./*-$ ,=,-$ 4M0$ L*56$'.C(7.$ .Q.5$ ,5+,<$C(-*B*7$
*+*=$C.*L*$=(5'.7.$
@$ OY$






?,-.=-*/$ .'(5+.+*=$ *+*=*5$ -*56=,56$ 4M0$ L*56$




































?,-.=-*/$ B,7,=*5\C.'*56$ .-9,$ L*56$ *<*5$ '..<,+.$ 4M0$




















?,-.=-*/$ $ $ 5*9*$ $ $ N(76,7,*5$ $ $ +.566.$ $ $ +(9N*+$ $ $ C(-*B*7$$$






?,-.=-*/$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ 9,-*.$ =*9N*.$


















E,C,/<*5-*/$ +*5'*+*56*5$ N(B*C*+$ L*56$













?,-.=-*/$ B*C*+*5$ 4.9N.5*5$ 4(5L(-(566*7*$ E(-*B*7$ ;+*=$
E.*L*$0(5'.7.^$9.=*-5L*$P(<+&7$
:K$ :!Y$









































)(9C*I*$ [$$ 2U$ 0,7*+$$ ,=,-UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU:Y$ M&9&7$$ UUUUUUUUUUUUUUUUUU>Y$$
+*566*-$UUUUUUUUUUUUUUUUUUUUKC,-*5UUUUUUUUUUU@Y$+*/,5$UUUUUUUU"Y$/*-$UUUUUUUUUUUUUUUUUUUU#Yf$
$ :U$$$%(N,+,=*5$ )(5+(7.$4(5'.'.<*5$ M*=.&5*-$M&9&7mUUUUUUUUUUUUUUOY$
+*566*-UUUUUUUUUU$C,-*5UUUUUUUUUUUU$+*566*-$ UUUUUUUUUUUUUUU!YU$
$
)(5.9C*56$ [$ *U$ E*/J*$ C(7'*=*7<*5$ %(N,+,=*5$ )(5+(7.$ 4(5'.'.<*5$ M*=.&5*-$
M&9&7mUUUUUUUUUUUUUU23Y$ +*566*-UUUUUUUUUUC,-*5UUUUUUUUUUU+*566*-UUUUUUUUUUUUUUU22YU$




IU C*/J*$ =(/,C,56*5$ '(56*5$ /,7,V$ *^$ '*5$ C$ '.$ *+*=^$ '.N*5'*56$ N(7-,$
9(9C(C*=<*5$ 0'7UUUUUUUUUUUU2@Y$ '*7.$ +,6*=]+,6*=$ B*C*+*55L*$ =(-*9*$
9(56.<,+.$+,6*=$C(-*B*7U$
$































































$ $ $ $ $ $ ??G$
$
$


























?,-.=-*/$ B*C*+*5$ L*56$ 9(56,=,-<*5$ N(9C(C*=*5$
=(9(5+*7*$ 4M0$ '*7.$ +,6*=]+,6*=$ B*C*+*55L*^$ 9.=*-5L*$
P(<+&7$ N*'*$ F5.T(7=.+*=\85=+.+,+$ M(6(7.^$ %(+,*$ N*'*$
0(<&-*/$ ?.566.$ M(6(7.^$ %&&7'.5*+&7$ N*'*$ %&N(7+.=^$







?,-.=-*/$ 5&9&7^$ +*566*-^$ C,-*5^$ '*5$ +*/,5$ ,=,-$




























































































?,-.=-*/$ C,-*5UUUU$ +*/,5UUU$ N(56/(5+.*5$ N(9C*L*7*5$ 6*B.$
=(B*<$ <(C(7*56<*+*5$ <($ +(9N*+$ C(-*B*7$ '*5$ *+*,$
N(56/(5+.*5$ N(9C*L*7*5$ +,5B*56*5$
V,56=.&5*-\=+7,<+,7*-$9,-*.$C,-*5$<(+,B,/$ =(B*<$
9(-*<=*5*<*5$ +,6*=$ C(-*B*7$ - C#2+7$5$*$"- &$8!"5$-
9!32",!<$"-%28$<$
<272*$"&<$,$"- <2- ,2+#$,- 724$8$*- 9$"- #2+7$5$*$"-












?,-.=-*/$ B*C*+*5$ N(B*C*+$ L*56$ C(7J(5*56$






E,C,/<*5$ +*5'*$ +*56*5$ N(B*C*+$ L*56$ C(7J(5*56$






?,-.=-*/$ .'(5+.+*=$ X5*9*$ -(56<*N$'*5$M84Y$N(B*C*+$ L*56$















?,-.=-*/$ B*C*+*5$%(N*-*$4(7J*<.-*5$P8$'.$ 5(6*7*$ +(9N*+$
N(-*<=*5**5$+,6*=$C(-*B*7$X+,6*=$C(-*B*7$'.$-,*7$5(6(7.Y$






?,-.=-*/$ %44M$ =(+(9N*+$ '.9*5*$J.-*L*/$ ,5.+$ <(7B*$ 4M0$
L*56$'.C(7.$+,6*=$C(-*B*7$
'
'
$
$
